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Results

From the entire population (N=341) of grades 7 and 8

in a rural Indiana junior high school, 160 subjects were randomly

selected and assigned to the.experimental and the control groups.

Form A of the Nelson Reading Test was administered twice with a

4-!week interval. While the control group was told-only that the

post-test was given to measure how mach they had learned since the
last testing, the experimental group vas told that those making any

performance improvement would win material rewards.,Those making the

most increase received one .of six trensistor _radios; others received

a university sweatshirt or a 25-cent'candy bar.,Results were analyzed

using analysis of covariance. Two major dependent variables were the

total number correct (NC) -and the_total number of items attempted

(NA). Post-test means were adjusted for pretest differences between

the two groups. The effect ofthe reward treatment_waslorind to be
significant in all instances on,the NC variable .0.04. and on the NA

variable .(p.001)., Results for:the .vocabulary and comprehension

sabtest were also reported.,It.was indicated that Ale experimental

groUp outperformed the control-group by More-than-1 months ln total

means. Tables and references are included. ( V)
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Ratj.on-xle

In the literature surrounding the accountability boom, the

issue of raising performance by offering matcital rewards to students

is discussed frequently. Two cases must be distinguished here.

First, there is the possibility to entice students to learn more

to study harder, etc. in order to obtain a prize of sonie kind.

Though in a sense achievement gains in this case ma7i be said 4-o

be due to manipulation of factors extrinsic to learning, the

distinguishing feature of this situation that high post rue-

tional test scores reflect a genuine increase in the skills or

understandings tapped by the test in question.

The second case is characterized by absence of such learning.

Here, final test s-oren are higher than initial best scores merely

because of promises of material reTwards just prior to taking the test.

In this situation achi lem-nt scores are raised wtile it must be

assumed that no learning occurred between initial and final measures.

In instructional settings whenever rewards are available for

performance on some post instructional measure, a confounding of

both cases exists. It might be hypothesized that performance

increases on ;luch a measure may have their source 1) in actual

learning, whether or not induced.by the awaiting rewards, 2)

increase of energy and concentration on the post test and

9. blend of 1) and 2)

abov



about whether or not post tent scores actually ean he boost d merely

by offering materi 1 re-

pret-ient study the. r,

ds. The question central to the

re is: Can a si ificant increase in test

sc res be indue a by offering material rewards in ab ence 02

In vi w of the incre-sing emphasis on accountability this

cjuetion scms to have an undeniable urgency.

second question asked in this study, related to the first one,

whether such reuarda would lead to a higher number of items

attempted. This question is of intere t since in many cases time

limits for atandardi ed reading tests prohibit attempting all items

under standard lcvels of moti ation.

Method

Materials

The achievement niza.ure used in this study was form A of the

Nelson Ree,ding T st. (N ls 1962) This test consists of two

parts: vocabulary (100 ems and Comprehens3. n (75 items). The

rationale f.r selecbing a test where speed is a relatively large

factor is the assumption that increases in e ergy on the students'

part might be ruosb dir ctly r

of the items attempted.

Subjects

study a Pre-p

ted in increases in numhe

st randomized group de ign vas utilized,

The accessible population was defined a he entire student_ body

in the 7th and abb grade of a Jiiior 1jgh School in a rural area

of Southern Indiana INfra From this .

population the experinient 1.
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sample nr--.160) was s_lected randomly, :sing a random nuMber table.

Subjects were then assigned to the Experimental Group and a

Control Group by the same random process. (Through an oversight

the E-group c ntained 81 Ss and the C-group

Pro -dure

At the first testing all Zs in the acees ible population were

tested. Testing took place in regular class sessions. All 311-1

students were tested in order to increase the information returns

to the school system. Ly the method mentioned above, the Ss to be

retained for post testing (E and C gro ') were selected. After

au interval of 4 weeks these Ss were po -tested. The C-group

was post tested in Its entirety in the school cafeteria during the

first school period in the morning. Their instructions were simply

that they had to take the test again in order to find out how

much they had learned sinee the last testing.

Immediately following the testing of the C-group, the E-group

was tested. The treatment for this group consisted of the availabili

of.performance rewards: 6 transitor radios- ( t M4.95) 9 sweatshirts

with the emblem of nearby Indiana University atd a supply of 25 cent

candy bars. The directions for this group were:

"A few weeks ago you took a test and we have now scored your

test. We would like to have you try to beat your first test

score. We hare some prizes for you if you can do better on this

than you did on the last test. We don't care who makes the

highest score. We want to see who can make more ppints on this

test than on the first test. All you need to do is raise

Your own score by as many points as you can. The students



who raise their scores the most will win prizes. Remember,
It's not the student that sr.:ores highest tnat ; it's
the student tho raises his score the most.

_ Igi .wamrmi.

If you are one of the top 6 students who gain the most noint
you will win a transitor radio --- NOT the 6 highest scores
but the 6 who impt0Je the most.

If you are one of the next 9 students who raise the r score
the most rlints you will win one of these TIT shirts.

And if you raise your score even as little as one point, you
get one of these candy bars. So everyone who gets even just
one point higher will get a prize.

If you do not score any higher on this test than the first
test there are no prizes.

It's not hard, just try to beat your Oan score. Compete with
no one but yourself. All you have to do is work harder and
try to do mr,re items and more of them correctly than you did
last time. Raise your score and take home one of the prizes."

Analysis

The results were analyzed using analysis of covariance, wlth

pre-test scores as the covariate in the case of all dependent

variables. Two major dependent variables were subjected to --alysts:

the total numbers correct, (NC) and the total number of items

attempted (NA). Re:ults for the vocabulary and comprehension

subtests are also reported.

Results

Table 1 summarizes the descriptive-data for the number cor e t

(BC) dependent variable. Since the slopes of the within group

repression lines were not significantly different, in fact, they

were nearly identical, ABCOVA was used as planned. Table 2 shows
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post test means adjusted for pretest differences between the expe

mental and ,:nntrol group mean scores. As was to be e:Lpeeted the

coefficients of homogeneity were quite high (Table 3) matching

those reported by the test publisher. It may be mentioned that the

stability coefficients (product moment correlation between pre and

poet-test scores) were s mewhat lower. For vocabulary, comprehensi n

and total scores these coefficients were for the Experimental group

.82. 74 and .85 respectively; for the Control Ss these correlations

were .73 84 and .83.

In Tables 4 through 6 the results of the Ancom on the NC

variable are reported. The effect of the treatment is significant

all instances. The probability that differences on the total

variable could have ar2Esti by chance rather than as a

consequence of experimental manipulation is smaller than .01.

As was discussed above, it was assumed that the Experimental

would attempt more items than the Control group. It muct be pointed

out that a test on the difference between mean number of items

attempted is not a direct test on the hypothesis that the increased

number correct is a functi n of the increase in numbers attempted.

The notion that increase in speed led to more errors but that these

errors were offset by an increase in concentration on the experimental

subject's part was not tested in this experiment. The correlation

coefficients in Table 7 seem to suggest a careful interpretation

of the relation b tween number of attempts

correct.

r of items
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Table 8 summarizes the descriptive data for the dependent

variable Number of items Attempted (NA). In Table 9 post-test

means adjusted for pre-t st differences are presented.

From Tables 10-12 it can be seen that the differences between

treatment means when NA is the dependent variable, is significant

t the .001 level. The experimental group attempted significantly

more items that the control group.

Table 13 summarizes the AMC:5M's and indicates the level of

significance of the various effects.

Discussion

The data presented above i dicates unequivocally that It is

possible to raise test scores merely by presenting material reqards.

Again it must be pointed out that the differences between

experimental and control groupmeans cannot be explained by reference

to any learning.

Here is a case where differences not only have tatistica1

significance but practical significance as well. According to the

table of norms in the publisher's manual the experimental group

out performed the eentrol group by more -Lien 3 months (based on

adjusted total means Table 2).

From the point of view of performance contracting business,

the results obtained are quite Interesting. Figur_ 1 shows a

table of payments whlch Is based on a real contract (

this contract gains per ',year teaching are expressed in portions



of a year. For the purpose of this study, the authors used the same

base for payments but substituted the unit "year" for mth"

since the experiment lasted only 4 weeks. On this basis the author

"earned" a5,260, if no penalty was enforced for students who dropped

back, or S2,860 with such a penalty. No small return for an investment

f six radios, nine sweaters and some candy, or a77 in all.



Ti.ble 1

Means and Standard Deviations for the Experimontal

(n=81) and the Control Groups. (n=79)

(Number correct is dependent v iable)

Pre-test

Vocab.

Pos -test

Compre. Total Vocab. Compre. Total

Experime tal 56.20 42.00 98.20 62.37 50.62 112.99

n=81 (10.56) (11.02) (20.73) (11.88) (12.04) (22.91)

Control .91 (40.46) 95.37 (58.71) 46.87 105.60

(n=79) (11.06) (11.42) (21.08) (12.69) (13.07) (24.91)
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Table 7

Pearson Product Mome t Correlations between

NUmber Correct and BUmber Attenpted Sco-es

Experimental
nE31)

ntrol
m°179)

Pre-test Po-t-test

Voe. Compreh. Total Voc. Compreb. Total

3

.78 .78 .90 .89
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Figure 1

Table of Payments

Schedule of Payments:

Gain

0.10
0.20
0.30
0.4o mi

.1.

.19 mths

.29 mths

.39 mths
mtbm

Pay

M100.00
3130.00
1140.00
3150.00

To be paid to the experimental students after subtr c ion of mean gain

of control group from each indtvidualts gain.

A

Nithout penalty for loss

M5260

Yurith penalty for loss

M2860
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